Identification of residues in the monoclonal antitumor antibody L6 important for binding to its tumor antigen.
L6 is a monoclonal antitumor antibody which recognizes an epitope located in a 42-residue extracellular domain of a tumor-associated approximately 22 kDa glycoprotein antigen. The L6 mAb localizes to solid tumors in vivo and triggers complement activation and antibody-dependent cellular cytotoxicity. It has been the subject of phase I clinical trials. Previously, we had reported the derivation and analysis of a three-dimensional model of the L6 Fv. The model suggests that L6 displays a generally aromatic CDR surface. We aim at improving the affinity for tumor antigen of L6 by in vitro mutagenesis. As the first step toward this end, we have attempted to identify residues critical for the binding of L6 to tumor antigen. On the basis of the model, seven residues were selected which we thought may be critical for L6 antigen binding. Criteria for the selection of these residues were their accessibility and central position on the CDR surface and the residue character. Large polar or charged residues such as arginine, asparagine, and tyrosine were preferred. Nine site-specific single and double mutants were generated using oligonucleotide-directed mutagenesis in an M13 expression vector encoding the L6 Fab. The binding of these mutant Fabs to the L6 tumor antigen and a set of three anti-idiotypic antibodies was quantified in an ELISA. In eight out of nine mutants, binding to L6 tumor antigen was either abolished or substantially reduced. In contrast, the binding of the mutants to the anti-idiotypic antibodies was largely unaffected, suggesting that no significant structural perturbations were introduced as a consequence of these mutations.